Objective: To assess the outcomes for the first year following the initiation of a multisite community pharmacy care services (PCS) program for patients with diabetes.
A n essential ingredient that has been missing from the health care delivery system in the United States is the active involvement of the patient who is key to achieving therapeutic goals in ambulatory care. Research by the American Pharmacists Association (APhA) Foundation 1 and the Asheville Project [2] [3] [4] has shown that when patients are engaged and understand their role, they become much more active and are capable of achieving significant improvements in adherence and other health outcomes.
The Asheville Project 5, 6 has been providing pharmaceutical care services for employees of the City of Asheville for 8 years and employees of that city's Mission Hospitals for 6 years. These services are provided by a network of pharmacists in the surrounding area who have completed accredited diabetes certification programs and who coach patients on how to self-manage their diabetes. Success in this ongoing program is defined as improvement in glycosylated hemoglobin (A1C) concentrations, increased patient satisfaction with pharmacy services, and decreased costs of medical care for patients with diabetes. Copayments for diabetes medications and related supplies are waived as an incentive for patients to participate.
Because of the success of the Asheville Project and other collaborative care programs involving pharmacists, interest has increased in developing a model that can be replicated and scaled up in diverse community and payer settings and that would have the capacity to transform the health care system, improve outcomes, and control costs. Implementing change in the system is a challenge that the APhA Foundation addressed with support of a grant from Aventis Pharmaceuticals beginning in 2002. The design includes new components that focus on aligned incentives, collaborative care, and a Patient Self-Management Program for Diabetes (PSMP Diabetes) credentialing process.
Objectives
The PSMP Diabetes pilot project was designed to establish a new health care delivery program at five pilot sites with approximately 50-100 patients enrolled at each site for a minimum of 1 year. The project objectives were:
To implement and evaluate the first year of operation of a collaborative health management program coordinated by community pharmacists, in conjunction with other health care providers, that will improve adherence with diabetes self-management strategies and keep patients with diabetes healthy and productive on the job, which, in turn, will lower employers' overall health care costs
To develop a patient self-management training and assessment program, successful completion of which will equip patients with the knowledge and skills needed to actively participate in managing their diabetes
To encourage businesses (employers) to provide appropriate financial incentives to (a) patients (employees) to encourage their participation in the program, and (b) providers (pharmacists, physicians, certified diabetes educators, and other health care professionals) to encourage active patient participation and interaction, including treatment, education, and monitoring
Methods
The PSMP Diabetes was offered as a voluntary benefit at the employer organization sites listed in ject, the specific demographics of the patient population served, and those practice arrangements being made within local and/or regional health care market places.
Intervention
The practice model was designed to bring about a high level of collaboration in care by increasing communications among patients, pharmacists, physicians, and other members of the health care team. Enhanced communication promotes sharing of pertinent clinical data, including the objective measures obtained in the pharmacy, and the facilitation of evaluation of patient progress toward clinical goals and adjustments in the patient's treatment plans.
Community pharmacists in the program had completed an accredited diabetes certificate training program and/or had achieved the diabetes credential of the National Institute for Standards in Pharmacist Credentialing. In addition, participating pharmacists received training on use of PSMP process of care and documentation tools.
Patients who enrolled in the program were offered waived copayments for diabetes-related medications and supplies or other incentives determined by the individual employers. Patients worked with pharmacists through a structured series of visits that focused on knowledge, skills, and performance. As patients reached certain milestones in self-management of their condition, they were recognized with the PSMP Diabetes Credential. Pharmacists were reimbursed for patient counseling services according to payment schedules negotiated with the employer by the local pharmacy network at each site. Patients were referred to diabetes education centers for additional education when indicated and to their physician for changes in therapy or resolution of medication therapy problems identified by the pharmacists. The Patient Support and Care Process Flow chart (Figure 1 ) illustrates the collaborative care process and interventions that define this practice model.
Process of Care
Each participating employer site worked with a local pharmacy provider network to enroll patients with diabetes. The enrollment period and project duration were established at each site to allow pharmacists to monitor each patient for 12 months.
The employers notified all employees at the sites of the availability of the program, and beneficiaries with diabetes voluntarily enrolled in the program. Employees were invited to orientation programs at each site to learn about the program and complete necessary enrollment forms. All patients were required to give written consent once they were informed of the pertinent background information on the project, what their participation involved (including potential benefits, risks, inconveniences, discomforts), their right to confidentiality, and their right to withdraw at any time.
After completing an employer enrollment form and signing the informed consent to participate and an authorization for medical information to be sent to the pharmacist by other health care providers, the patient was enrolled by the employer and assigned a patient code. Patients indicated their first and second choices from a list of pharmacist care locations. The pharmacist network coordinator then assigned patients to pharmacists. The records were transferred to the pharmacists, who contacted the patients to set up their initial appointment.
Initially, each participating patient completed a patient history form that provided general health information used by the pharmacist to fully assess the patient's status. After meeting with the patient, the pharmacist sent an informational letter to the patient's physician on the behalf of the employer and patient. Included with this letter was the consent to share medical information and a request for current laboratory results and the physician goals for the patient.
Laboratory tests were performed periodically at physician offices and pharmacy locations throughout the project. Results and subsequent intervention activities were logged on a PSMP trifold Credential Status Card that provided the basis for ongoing monitoring and communication between and among patients and health care providers. The data were also entered by providers into the APhA Foundation's PSMP Diabetes Web site module. Additional forms were also used for provider team communication, patient communication and education, and service quality and satisfaction assessment.
Over the course of the project, participating pharmacists main- 
Knowledge, Skills, and Performance Assessments
The APhA Foundation contracted with Knapp & Associates International, Inc., to develop psychometrically validated tools for assessing each patient's knowledge, skills, and performance for self-management of diabetes. Patients were assessed by their pharmacist according to a structured process of care to help each patient achieve the APhA Foundation PSMP Diabetes Credential. The assessments were designed to help the pharmacists identify areas in which each patient needed additional education and what diabetes care standards needed to be addressed. The overall goal of the credential is to serve as an empowerment tool and to assist in standardizing the care goals for all patients.
Study Design and Timeline
This was a quasi-experimental, longitudinal, pre-post comparison group study. Subjects were employees or covered dependents with diabetes who accepted their employer's offer of an additional health benefit at no charge and incentives for participation. As noted above, participating pharmacist care providers were community pharmacists who had received certificate training in diabetes care.
Patient enrollment began in January 2003 and continued based on employer-specific enrollment timetables. Data collection continued through September 2004.
Inclusion Criteria and Data Measurement
Enrolled patients who had baseline and ending (at least 3 months after enrollment) A1C values were included in the clinical data analysis. Behavioral goal setting rates and achievement for patient selfmanagement of nutrition, exercise, and weight were based on patient self-reports and documented by the pharmacists during each patient visit. Knowledge, skills, and performance assessments were administered by pharmacists, and these data were analyzed and used for psychometric validation by Knapp & Associates.
Patient satisfaction was recorded on surveys using two instruments that were developed for the purposes of this study. a One survey on overall satisfaction with diabetes care was administered at baseline during the initial patient visit and then 6 months after enrollment at a follow-up patient visit. A survey that measured satisfaction with care from the pharmacist was administered after 6 months of enrollment.
Economic data were submitted by the employers for all patients with medical and pharmacy claims data for a baseline period of 365 days before enrollment and for 365 days after enrollment. Medical claims included paid claims for hospital, emergency, outpatient, physician, and diabetes education center services for all conditions for which patients were treated. Pharmacy claims covered expenditures for all medications and covered supplies received by the patient. Claims for pharmacist care services were captured separately. The format for data reporting was developed by the pilot site implementation committee (described below) as a standard description of cost changes for presentation to their companies' internal stakeholders. Projected costs for the study year were based on national market changes as agreed to by the pilot site implementation committee employers and health benefit consultants.
Outcome Definitions
Clinical outcome measures mirrored those used in the State of Health Care Quality: 2004 Report from the National Committee for Quality Assurance (NCQA). 7 The following clinical indicators were measured: A1C, LDL-C, systolic blood pressure, diastolic blood pressure, current influenza vaccination, current foot examination, and current eye examination.
Patient satisfaction with overall diabetes care was measured on an 10-point Likert scale (1 to 10), and patient satisfaction with pharmacist care was measured on a 5-point Likert scale (1 to 5).
Patient self-management goal setting rate and achievement were based on standards set by clinical expert interviews. Knowledge, skills, and performance were assessed based on standards set by a Abbreviations used: A1C, glycosylated hemoglobin; LDL-C, low-density lipoprotein cholesterol; BP, blood pressure.
a P value calculated by applying a two-tailed Student t test for paired data to the mean (SD) change data.
panel convened by Knapp & Associates for validation of the PSMP Diabetes Credential. Based on standard criteria, each patient was assigned an achievement level of beginner, proficient, or advanced for each assessment domain (knowledge, skills, and performance). Economic outcomes were measured based on standards established by a pilot site implementation committee consisting of the pilot site employers and their designated health benefit consultants. Cost analysis was conducted on baseline and study period health care costs versus projected health care cost increases b and compared with projected costs for diabetes as reported by the National Business Group on Health (NBGH) at www.DiabetesAtWork.org.
Data Sources and Analysis
Demographic data were obtained from the enrollment forms completed by the patients. Clinical and behavioral goal data were recorded by the pharmacists after each patient visit on a secure Web site in the Diabetes Medication Therapy Management module developed to support the PSMP Diabetes. This Web resource was designed based on the electronic health data management principles previously outlined by the APhA Foundation. 8 Data for knowledge, skills, and performance assessment validation were submitted to Knapp & Associates. Patient satisfaction survey data were sent to the APhA Foundation for data entry. Economic data were sent from the medical and pharmacy claims administrators to the APhA Foundation for collation. Clinical, behavioral, patient satisfaction, and economic data were merged into a relational database based on unique deidentified patient codes.
Data were combined from all sites to create one aggregate cohort. The analysis, using the two-tailed Student t test for paired data, compared outcomes from the prestudy baselines that were collected at the initial patient visit for clinical outcomes with the ending results at the last patient visit included in the study period. The a priori level of significance was set at P < .05.
Results
A total of 256 patients met the inclusion criteria based on availability of a baseline A1C and an ending A1C at least 3 months after enrollment ( Table 1 ). The mean (± SD) duration of enrollment was 11.4 ± 4.1 months. The population consisted of 60% women and 40% men, with an average age of 55 years. Patient ethnicity was as follows: African American, 77 (30%); Asian, 7 (2.5%); Caucasian, 160 (63%); Native American, 4 (1.5%); Pacific Islander, 1 (0.5%); and not specified, 7 (2.5%). Education distribution was as follows: eighth grade or less, 2%; some high school, 6%; high school graduates, 35%; some college, 28%; college graduates, 13%; and postgraduate education, 15%.
Clinical Outcomes
Significant improvements were identified for enrolled patients using beginning and ending A1C, LDL-C, and systolic and diastolic blood pressures (Table 2 ). For the primary clinical indicator in diabetes, A1C, a reduction of 0.8 percentage point was observed in A1C levels over a 10.9-month period. Increases were noted of 21%, 28%, and 55% in percentages of patients achieving A1C goals of the Health Plan Employer Data Information Set (HEDIS; A1C goal is 9%), the American Diabetes Association (A1C goal is 7%), and the American Association of Clinical Endocrinologists (A1C goal is 6.5%), respectively. Mean LDL-C decreased signficantly, with a 31% increase in number of patients achieving the National Cholesterol Education Program Adult Treatment Panel III goal of 100 mg/dL. A 28% increase was noted in number of patients with systolic blood pressure values below 130 mm Hg, the goal of Joint National Committee (JNC) VII. The JNC VII diastolic blood pressure goal of 80 mm Hg was achieved by 20% more patients at study end than at baseline.
Diabetes and Lifestyle Outcomes
Improvements in the diabetes process of care indicators, as compared with performance of commercially accredited health plans based on the HEDIS Indicators of NCQA, show that all diabetes process of care indicators and ending results were notably higher among PSMP participants than for patients covered by commercially accredited health plans (Table 3) .
The self-management nature of this intervention produced notable improvements in the attention patients paid to nutrition, exercise, and weight ( Table 4) . Identification of goals-and achieving them-increased substantially as a result of these strategies.
PSMP Diabetes Credential Assessment
Credential assessment data were submitted separately to Knapp and Associates and analyzed in detail for psychometric validation. As measured by the PSMP Diabetes Credential, patients' aggregate achievement scores were as follows: for knowledge, 23% beginner, 61% proficient, and 16% advanced; for skills (n = 179), 22% beginner, 55% proficient, and 23% advanced; and for performance (n = 146 patients), 18% beginner, 53% proficient, and 29% advanced.
Patients and pharmacist providers indicated that they valued this systematic tool used to individualize the educational sessions for each patient. The relationship of the credential assessment status to diabetes self-management continues to be evaluated.
Patient Satisfaction Outcomes
The percentage of patients with overall satisfaction with diabetes care in the highest range (8-10 on a 10-point scale) increased from 57% at baseline to 87% after 6 months of participation in the project. Overall, 95.7% of respondents were satisfied or very satisfied with pharmacist care. Further analysis of these results will be reported later.
Economic Outcomes
The economic analysis showed that baseline health care cost distributions were 69% for inpatient and outpatient medical services versus 31% for medication. These shifted to 56% and 44%, respectively, after implementation of medication management services. Mean total health care costs were reduced by $918 (10.8%) per patient per year from the employers' projected expenditures ($9,382-$8,464; Table 5 ). When compared with the NBGH mean annual medical costs based on gender and age distribution, costs savings were estimated at $2,750 per patient during the first year of PSMP Diabetes ($11,214-$8,464). Comparative NBGH mean cost per patient c 9,783 11,214
Abbreviation used: NBGH, National Business Group on Health.
a Column represents projected costs if no plan changes had been made and average market increases were applied. b All patients enrolled for 90 days or more with two evaluable A1C values were included in this calculation. A total of 44% of patients had lower medical claims during the study year than during the baseline year. c DiabetesAtWork.org projection for mean medical costs based on gender and age distribution of patients in this study.
Discussion
The overall goal of the PSMP Diabetes pilot project was to develop a scalable business model that could be implemented in diverse health care markets. To meet this goal, the APhA Foundation set out to engage five nationally known employers in demographically diverse settings to participate in the development and implementation of this model.
The outcome measurements and metrics presented in this paper were established by the employers at the outset as key indicators of the program's effectiveness. Our plan was to develop a turnkey model that any employer in any market could use to improve health outcomes for people with diabetes while controlling costs. It was also our intent to provide those employers who implemented the program with a meaningful results-reporting system on which they could make data-driven health care and business decisions.
From the employers' perspective, the key findings of this program included the following:
Diabetes control improved remarkably, compared with both baseline and national standards such as HEDIS. PSMP Diabetes patients had mean A1C levels of 7.1%, near the goal of 7.0% set by the American Diabetes Association.
Other key indicators of diabetes care-such as influenza vaccinations, blood pressure, lipid profiles, and the percentage of patients receiving foot and eye examinations-also improved substantially.
More than 95% of the patients reported that they were either very satisfied or satisfied with care provided by the program pharmacists.
Employers were able to evaluate the economic impact of the program across the spectrum of total health care costs, as compared with their previous silo-based evaluations that considered medical and pharmacy claims separately. This is important because baseline health care cost distributions shifted from 69% to 56% for inpatient and outpatient medical services with a corresponding shift from 31% to 44% for medication and medication-management services.
Substantial reductions in total health care costs were demonstrated based on employers' projections and national data for demographically similar patients.
Additional proof of the value of the program and the utility of the outcomes measured is evidenced by the decision from all of the participating employer sites to continue the program beyond the pilot and to expand it to other sites in their organizations.
Limitations
Interpretation and generalizability of these data are limited by the lack of a true control group. The outcomes analysis was intended from the outset to meet the needs of employers to make decisions on eventual continuation of the program. Industry standard economic data reporting sets are not available for medical and pharmacy claims data. Because of this, we developed a standard template for requests for these data that data claims vendors were not always able to report completely. We were able to obtain paid claims data sufficient to satisfy the employers in the pilot project. In the future, we suggest that employers be very specific with their claims processors about detailed reporting needs to support more rigorous analysis of shifting health care costs when implementing programs such as this one.
Conclusion
The PSMP Diabetes is built on the philosophy that better health leads to lower medical costs. Ambulatory care patients ultimately manage their own care, and this program is intended to help employees with diabetes adhere to treatment plans, act as a bridge to physicians and other health care providers, reduce overall health care costs, and increase productivity. The results from PSMP Diabetes offers further validation that using pharmacists who receive special training in diabetes disease management will improve patients' health, enhance patients' satisfaction with diabetes care, and reduce overall health care costs for people with diabetes. The PSMP model is beneficial to large and small companies in diverse markets. This program realigns incentives in the health care system to ensure that the patient remains the focal point in the care process, works collaboratively with their health care providers, and becomes an active partner in managing their disease to achieve better outcomes. 
